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the present volume, the first of a series of essays which he 
proposes to write for the instruction of his pupils and others 
in “ Forest-zoology,” i.e in Zoology with especial reference 
to the wants of those who are engaged in the care and pre¬ 
servation of forests. The present volume is devoted to 
the class of Mammals ; a second will relate to the Birds ; 
and a third to the Insects ; these being the three princi¬ 
pal divisions of the animal kingdom with which “ fores¬ 
ters ” are mostly brought into contact. Zoology in the 
abstract, or “ scientific zoology,” Dr. Altum observes, is 
the foundation upon which all knowledge of the various 
applications of zoology must be based. Dr. Altum there¬ 
fore adopts a strictly scientific arrangement for his work, 
commencing with a definition of the class of Mammals, and 
taking the various groups of this class in systematic 
order. The work being intended for those whose labours 
are to be in the forests of Central Europe, only European 
species are included. But the Quadrumcina , Prosimia, 
and other orders restricted to foreign countries, are intro¬ 
duced in their proper places, and some general informa¬ 
tion concerning them, together with a short account of 
their leading divisions, is given. Special attention is paid 
to those species of Mammals which the forester is most 
likely to be brought into contact with, such as the squirrels, 
field-mice, beaver, deer, and others ; and full particulars 
are given of the modes in which forest trees are injured 
or attacked by them. 

Dr. Altum’s volume, thus composed, seems to be in 
every way well adapted for the purpose for which it is in¬ 
tended. Dr. Altum is fortunate in having, in Blasius’ 
well-known work on European Mammals, an excellent 
guide to the scientific history of other animals, which he 
wisely follows. An English writer on the same subject 
would not be so well off, for the only modern work on 
British Mammals is now long ago out of print, and there 
seems to be no prospect of a second edition of it being 
published. In this, as in nearly every other branch of 
science, we have constantly to go to Germany for assist¬ 
ance. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
co mmunications. ] 

The Meteorology of the Future 

1 CANNOT quite agree with Mr. Lockyer that the most important 
question in meteorology is the discovery of a cycle. Were it 
even so well proved, it would still be but an empirical law, _ In 
my, opinion the chief desideratum of the science is a dynamical 
theory of barometric waves; and the data for this are to be 
found not merely in records of barometric fluctuations in one 
place, nor by comparing the records in several places at or near 
the sea level, but by comparing the records at places separated 
by the greatest possible vertical distance, though horizontally 
near each other. Such records do not yet exist, and they can be 
had only at specially chosen stations ; the summit and the base 
of Teneriffe, for instance, or of Etna. The latter would probably 
be the best, as it is in the variables. It is not at all certain that 
the fluctuations of the barometer at the summit and at the base 
of a high mountain would be nearly alike. It is stated by Kaenitz 
that while the barometer in the hottest part of the day falls 
at the sea level, it rises at a height of a few thousand feet. The 
reason why it rises at the higher station is that the entire column 
of air is lifted up by the expansion due to heat, and thus a larger 
proportion of the column comes to be above the station. This 
cause does not act at the sea-level, and the barometer there falls 
in consequence of the outflow of air from the top of the column. 
It is much to be desired that the attention of scientific men and 
scientific committees should be directed to this subject, as without 
such sets of comparative observations we shall never have all the 
data for a complete the.ory of barometric waves. 

Old Forge, Dunmurry' Joseph John Morphy 


Popular Science in 1872 

Scientific information in a popular form is one of the demands 
of the age, and we find it supplied even in publications by no 
means exclusively devoted to Science. It would be a great loss, 
however, to the professed students of science, if they should 
remain unacquainted with the following remarkable contribu¬ 
tions to our knowledge of electricity, merely because thej' occur 
in the December number of Belgravia, in an article entitled 
“ Is Electricity Life ? ” dp 

d t 

“The ocean, for instance, is compounded of water and salt; 
one is an electric, the other not. The friction of these causes 
the phosphorescent appearance so often observed at sea.” 

“ That all created living bodies are electric there can be no 
question; and as little that some persons, animals, and plants, 
are more electric than others. Two forms of the latter are 
familiar. Few schoolboys are guiltless of experiments on poor 
puss, from whose much-enduring back electric sparks may be 
drawn, especially in dry frosty weathei; and most young ladies 
have admired the elegant sensitive plant, whose leaves seem to 
move and feel, 

“ and with quick horror fly the neighbouring hand," 
that draws from it the electricity which it contains more than 
other plants ; and its leaves at once fall flaccidly, until a new 
supply of electric force renders them once more turgid. 

“But bodies have not only electricity within them, but an 
electric atmosphere, of the form of the body which it surrounds, 
and which is attracted by it. Without this we could not shake 
hands with a friend, or kiss a lip, without the danger of the 
excess of electricity flying off and destroying us, or the he or she 
that we would greet or kiss. Perhaps it is the commingling of 
these electric atmospheres that makes kissing so nice. 

“Two conditions of the humaa body are also illustrative of 
its varied electric action. A person who has the small-pox 
cannot be electrified, while sparks of electricity may be drawn 
from the body of a patient dying of cholera. Ill the first instance 
it appears that the body is fully charged with its own electricity, 
since it is impossible to electrify a body beyond a certain degree ; 
in the latter there seems to be a tendency to put with the 
electric force which is essential to the support of life, and which 
may account for the distressing and rapid weakness of cholera- 
patients. ” 


Upon the Direction in which the North Magnetic Pole 
has moved during the last two Centuries 

IN an article upon Terrestrial Magnetism in the current 
number of the Edinburgh Review , referring to the fact that the 
compass-needle does not now in England point due north and 
south, and that it changes its position slightly from year to year, 
but that from our present ignorance of the source and laws of 
this change we cannot say that it will hereafter be as much in one 
direction as it has been in another, the writer remarks (p. 424) : 
“ Still the strictly progressive character of this change com¬ 
pels ns to regard it as the expression of some determinate 
cause or causes. The question then arises, Where are 
these to be found ? Now, from whatever point on the 
earth’s surface we contemplate the phenomenon, we find our¬ 
selves in the presence of two distinct magnetic systems. This 
was first clearly recognised by Halley as a necessary conse¬ 
quence of even the scanty information at his command, and the 
accumulated observations of two hundred years have corroborated 
in a very remarkable manner the conclusions at which he arrived 
—that of these two systems one was fixed and the other in 
motionP 

It is a matter of some interest to ascertain in what directions 
the system in motion has gone in the interval mentioned. Sir 
Edward Sabine gives us some information on this point. In his 
paper upon Terrestrial Magnetism, in “Johnston’s Physical 
Atlas,” p. 72, he says : “The change of longitude of the stronger 
pole, since Halley placed it on or about the middle of California, 
appears to have been small; but, on the other hand, the weaker 
pole, which is now found in Siberia, was placed by Halley near 
the meridian of the British Islands, and, adopting Halley’s mode 
of reasoning, the present disposition of the lines of declination 
corresponds to this change.” 

Of the northern poles of the two magnetic systems in Halley’s 
time, one appears to have been in the longitude of California, the 
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other in that of the British Islands, the former being stationary, 
the latter in motion; and as it is said now to be Siberia, its 
motion must have been from west to east. On the other hand, 
we find this motion described as being in the opposite direction, 
viz., from east to west. Sir George Airy, in his treatise on 
Magnetism, p. 93, remarks “ that at Greenwich the dip and 
total, force are diminishing. Interpreting these by the remarks, 
it would seem that the magnetic equator is approaching above 
Greenwich, or the north magnetic pole is receding from Green¬ 
wich ; and remarking also the westerly change in direction of 
north magnetic meridian, from the sixteenth century to the year 
1824, and its subsequent easterly motion, it would seem that the 
north magnetic pole has rotated round the terrestrial pole in a 
small circle from east to west, and, having passed the point where 
its westerly azimuth, as viewed from Greenwich, is maximum, is 
still continuing its course in that circle. It seems probable that 
in the fifteenth or sixteenth century it was situated between North 
Cape and Spitzbergen. It is now north-west of Hudson’s 
Bay.” 

The north magnetic pole, which Sir E. Sabine supposes to 
have been in Halley’s time in the meridian of the British Islands, 
would appear to be the same which Sir G. Airy says was 
probably in the 13th and 16th century in a meridian between 
North Cape and Spitzbergen ; yet the pole referred to is in one 
case said to be now in Siberia; while in the other it is said to be 
to the north-west of Hudson’s Bay; but it cannot at the same 
time have gone to the eastward and also to the westward. 

In the two accounts there is a discrepancy, but perhaps this is 
apparent only, and some of your readers may he able to show 
how the accounts can be reconciled. X 

Height of Thunderclouds 

A few days ago I had an opportunity of estimating the height 
of a bank of thunderclouds, an account of which may interest 
the readers of Nature. 

1 was camped at Gurpur, a place some eight miles from and 
within sight of the sea, with an elevation of about 480 feet. The 
evening was fine, and the horizon to westward remarkably free 
from haze, so much so that when the sun dipped it was still too 
bright for the naked eye to bear. Some fifteen or eighteen 
miles to eastward a heavy thunderstorm was raging, and the 
Western Ghats were shrouded by immense masses of cumulus, 
which, piled up to an enormous height, and rosy with the beams 
of the setting sun, formed quite a study for an artist. 

Having been in the jungles for three or four weeks, I noted, 
in order to get correct time, the moment the sun disappeared 
beneath the horizon. This was, by my watch, six minutes past 
six o’clock. A few minutes subsequently I noticed the earth- 
shadow creeping up the clouds to eastwards, its edge being singu¬ 
larly well-defined by the contrast of the cold grey beneath and 
the warm colouring above. Struck by the slow progress of the 
shadow, I timed it, and found that at seventeen minutes past 
six the last tinge of pink faded from the highest point of the 
cumulus, and at nineteen and a quarter minutes the cirrhi float¬ 
ing above the storm lost their hue, thus giving eleven minutes for 
the former and thirteen and a quarter for the latter. These times 
reduced and corrected for latitude (130° N.), give the respective 
approximate heights of the clouds as 14,075 and 25,59° feet, or, 
adding height of observer, about 275 and 4'93 miles. 

To be on the safe side, but 10' of arc have been allowed for 
the eastward position of the clouds. The nature of the observa¬ 
tions of course renders correction for refraction unnecessary, so 
that the above figures are well within the mark. 

I believe that in the tropics cumuli attain a considerably 
greater elevation than is generally believed. In 1864 I was on 
board a vessel in lat. 2° 53' N., long. 10° 47' W., when there 
were constant flashes of forked lightning visible among detached 
clouds directly overhead, yet not the faintest growl of thunder 
was heard by anyone on board, although a dead calm prevailed 
at the time.” This fact I can only attribute to the combined 
effect of the immense altitude of the clouds and the consequent 
rarity of the air. E. H. Pringle 

Mangalore, South Canara, Nov. 2 


piement to the important article by Mr. Lockyer in 
Nature for Dec. 12. 

Meteorologists have been hunting for a Saros through¬ 
out the present century. Among them, perhaps, the 
most devoted to the subject were Lieut. George Mac¬ 
kenzie, author of “ The System of the Weather,” and 
Luke Howard, whose “ Cycle of Eighteen Years in the 
Seasons of Britain ” is a well-known work. 

What little I have done in the subject is briefly told. 
Almost immediately after commencing the collection of 
British rainfall statistics, which has now reached a com¬ 
pleteness excelling that of any other country, my atten¬ 
tion was naturally drawn to the question of periodicity. 
Knowing, however, something of the care requisite to 
obtain long series of observations strictly comparable, I 
waited five years before printing anything bearing upon 
it; in 1865, however, I prepared and published* the fol¬ 
lowing table for fifty years, based upon the mean of 
continuous records in different parts of Great Britain :— 


Table I.—Mean Depth of Rain at Ten Stations, 1815—1864 


Year. 

Depth. 

Year. 

Depth. 

Year. 

Depth. 

Year, 

Depth. 

Year. 

Depth. 

1815 

27’r 2 

1825 

2 < 3 'S 7 

183s 

28*56 

1845 

27-87 

1855 

23*37 

1816 

29*26 

1826 

23-76 

1836 

33*49 

1846 

29*57 * 

1856 

25-89 

1817 

2 9’73 

1827 

29*53 

1837 

24*54 

1847 

25*80 

1857 

25*70 

1818 

3°"34 

1828 

33*02 

1838 

27’n 

1848 

35 ' 9 8 

1858 

22*79 

1819 

30-46 

1829 

28*70 

1839 

31*27 

1849 

28-51 

1859 

28-53 

1820 

2 4*53 

1830 

30*83 

1840 

24-67 

1850 

26*35 

i860 

33*34 

1821 

29*92 

1831 

32-28 

1841 

33 * 5 i 

1851 

26*70 

1861 

26*98 

1822 

26*63 

1832 

26*20 

1842 

2 5 *S 3 

1852 

35*53 

1862 

30*37 

1823 

3 i *°9 

* 8 33 

29*71 

1843 

30*40 

1853 

27*38 

1863 

26-93 

1824 

3 °' 9 * 

1834 

24*52 

1844 

23*72 

1S54 

22*38 

1864 

22*11 

Mean, 

28799 


28-512 


28*280 


28*607 


26*601 


I also called attention to two features in this table, 
which strongly tend towards the confirmation of Mr. 
Meldrum’s views, viz.:—(i)thatthe wettest years are 1836, 
1841, 1848, 1852, and i860 ; (2) that of these, all but tw r o 
form a 12-year period, viz., 1836, 1848, i860, to which we 
may now add 1872 f; (3) that the dry years were 1826, 
1834, 1844, 1854, 1855, 1S58, and 1864; (4) that of these, 
all but three form a ic-year period, viz., 1834, 1844, 1854, 
and 1864. 

All this looked very satisfactory; but, to make assurance 
doubly sure, I determined to make up a longer period. 
This I accordingly did ; and the approximate fluctuation 
of annual rainfall during one hundred and forty years, 
viz., 1726 to 1865, will be found in the British Association 
Report for 1866, page 286, et seq. These values were 
converted into ratios, and, subsequently, those for the 
years 1866 to 1869 were added, and the table was given 
in the following condensed form in an article on the 
“ Secular Variation of Rainfall in England since 1725,” 


Table II. —Ratio of the Fall of Rain in Each Year since 1725 to the 
Mean Fall of Sixty Years, ending with 1869 


Year. 

1720 

1730 

1740 

I 75 °] I 7 ^° 

1770 

I780' 

1790 

1800 

1810 

1820 

1830 

1840 

1850*i860 

0 


88 

65 

61 

70 

108 

75 ; 

86 

90 

IOO 

92 

in 

89 

9 i 


1 


7 1 

58 

108 

87 

70 

79 ; 

105 

96 

S 8 

log 

108 

128 

88 


2 


83 

<>5 

82 

71 

in 

I 3 I | 

117 

9 r 

97 

IOO 

98 

9 i 

138 


3 


71 

60 

87 

1x8 

11 3 

93 , 

86 

77 

92 

117 

106 

no 

101 

89 

4 


114 

89 

76 

101 

129 

90 , 

104 

85 

92 

1x7 

90 

85 



5 


102 

80 

83 

82 

123 

77 , 

84 

75 

99 

96 

99 

97 

88 

108 

6 

109 

101 

70 

100 

77 

107 

i” 7 | 

83 

96 

107 

77 

118 

108 



7 

102 

no 

95 

93 


89 

96, 106 

94 

IOO 

102 

s? 




8 

IOO 

70 

65 

84 

128 

102 

65 

88 

90 

102 

120 

90 

130 

80 


9 

97 

89 

59 

81 

86 

s 3 

H6, 

106 

88 

99 

102 

107 

98 

102 

104 

Mean 

... 

89-Q 

70*6 

85-5 

91*1 

l° 3'5 93'sj 96-5 

00 

gs-6 

103*2 

101-4 

102’6 

95*2 

101-5 


PERIODICITY OF RAINFALL 

H AVING been working at the above subject for the 
last ten years, it occurs to me that a brief record 
of my failures and successes will form an appropriate sup- 


in “British Rainfall, 1870.” I was so disappointed at 
the total disappearance of both the ten- and twelve-year 
periods, that I cannot say that I have closely scrutinised 

* "Brit. Assoc. Report, 1865, p. 202. 
f See Times, Nov. 12 and. Dec, 3, 1873. 
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